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[ 57] ABSTRACT 

A ?uid-pliable device having the capacity upon ?uida 
tion to accrete to a predetermined luminous corpore 
ate. The device incorporates the use of chemilumi 
nescent substances which are initially in a non 
reactive state where upon activation, a luminous film 
is captured between diametrically interfacing surfaces. 

13 Claims, 9 Drawing Figures 
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NOVEL CHEMICAL LIGHTING DEVICE 

A ?uid-pliable member for providing chemilumi 
nescent light from a chemical reaction of suitable com 
pounds which are encapsulated in an array of frangible 
closed-pore matrices on the surface of the ?uid-pliable 
member. The encapsulated reactants are released by 
the rupture of the matrices by interfacial pressure on a 
diametrically interfacing surface and/or extension of 
the matrices beyond their maximum elastic point in a 
system providing means for in?ation into a voluminous 
body contiguous to that of another body of similar de 
sign. 
This invention relates to systems and devices for pro 

viding chemiluminescent light incorporating chemical 
componentswhich react chemically to produce a cap 
tive luminous ?lm by a ?uid-pliable member adapted so 
as to assume a predetermined form. The invention par 
ticularly relates to systems and devices whereby the re 
active components are maintained in a nonreactive 
condition until light is desired; the systems incorporat 
ing means to bring said components into a reactive con 
dition and means to display the resultant light. Further, 
the invention encompasses the concept wherein volu 
minous corporeates are designed so as to enable one to 
vary the forms whereby chemiluminescent light may be 
expressed. The invention also relates more particularly 
to systems and devices whereby the chemically reactive 
components are activated at a point of maximum in?a 
tion of a ?uid-pliable member wherein a luminous ?lm 
is captured within the interstices of diametrically inter 
facing surfaces. 
Under certain circumstances, it is desirable to have 

a source of visible light which is not electrically or bat 
tery activated. Light can be provided by chemical sys 
tems, wherein the liminosity is solely the result of 
chemical reaction without provision of any electrical 
energy. Such light is known as chemiluminescent light. 

Luminescence has been de?ned as the electromag 
netic radiation emitted by a physical system in excess 
of the thermal emission rate at a given temperature. 
Hot bodies that are self-luminous solely because of 
their high temperation are said to emit incadescence. 
All other forms of light emission are called 
luminescence. A system emitting luminescence is losing 
energy and, if the light emission is to continue inde? 
nitely, some form of energy must be supplied from else 
where. Most kinds of luminescence are classi?ed ac 
cording to the source from which this energy is derived. 
Thus the light from a gas discharge lamp or from a gal 
lium arsenide laser is electroluminescent produced by 
the passage of an electric current through the ionised 
gas or the semiconductor p-n junction. The luminous 
dial of a clock emits radioluminescence excited by the 
high energy particles from the radioactive material in 
corporated in the phosphor coating. Energy from a 
chemical reaction may excite chemiluminescence, and 
chemiluminescent reactions that take place in living or 
ganisms give rise to bioluminescence, e.g., the light 
emitted by glow-worms, ?re?ies, and the so-called 
“phosphorescence” of the sea. Thermoluminescence is 
a special form of chemiluminescence arising from the 
chemical reaction between reactive species trapped in 
a rigid matrix and released by raising the temperature. 
Some other kinds of luminescence are 
triboluminescence, observed when certain crystals are 
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2 
crushed, and sonoluminescence, produced in liquids ex 
posed to intensive sound waves. For 
photoluminescence, the energy is provided by the ab 
sorption of infra-red, visible or ultra-violet light. The 
classi?cations re?ect different excitation techniques 
that are particularly suited to the excitation of different 
classes of material and to the relative enhancement of 
given types of luminescent effects. Luminescence is ob 
served with all phases of matter: gases, liquids, and sol 
ids, both inorganic and organic. 
The device by which this invention is characterized 

incorporates the classi?cations re?ected by different 
excitation techniques that are particularly suited to the 
excitation of different classes of material and the rela 
tive enhancement of given types of luminescent effects 
in a utilitarian manner. 

However, since numerous modi?cations will readily 
occur to those skilled in the art after a consideration of 
the foregoing speci?cation and accompanying draw 
ings, it is not intended to limit the invention to the pre 
cise embodiment of voluminous chemiluminescent 
light devices shown and described but all suitable modi 
?cations and improvements may be resorted to which 
fall within the scope of the appended claim. 
Chemiluminescent light may be useful where there is 

no source of electricity or means to activate an incan 
descent lamp. lncandescent lamps as is well known are 
fragile and complex devices requiring protective cover 
age and interconnecting means so as to utilize electrical 
energy to produce light. Chemiluminescent light de 
vices obviate these disadvantages requiring a few sim 
ple components and are in?nitely transportable since it 
depends upon no extrinsic source of energy other than 
its own. In an electrical light device the energy source 
and the light means is a two component system wherein 
a chemiluminescent light device is inherently contained 
in a one component system incorporating both energy 
source and light means. As such, chemilumescent light 
devices have many inherent advantages. For example, 
in emergencies where sources of electrical power have 
failed or are not easily accessible a chemiluminescent 
system could provide instant light which is dependable. 
Since the system requires no externally generated 
source of energy, devices can be made compact and 
highly portable. What will be shown, infra, is a chemilu 
minescent device which is initially compact and light 
weight but capable of assuming a considerably larger 
mass. Moreover, chemiluminescent light is cold light 
and can be used where the heat of conventional illumi 
nation is not desired. It is also useful where electrical 
means could cause a ?re hazard, such as in the pres 
ence of ?ammable agents. Chemiluminescent light is 
also effective under water since there are no electrical 
connections to short out or umbilical cord to contend 
with. It may also be utilized most effectively in illumi~ 
nating aerial balloons, toys, advertisement displays, res 
cue markers and life preservers. Thus it may be seen 
that chemiluminescent light can have many useful ap 
plications. 
A principal object of the present invention is to pro 

vide systems and devices incorporating chemilumi 
nescent components for providing chemiluminescent 
light. 
A further object of this invention is to provide means 

for containing chemically reactive chemiluminescent 
components in a nonreactive condition and means to 
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combine said components when desired to provide che 
miluminescent light. 
A further object is to provide a self-contained highly 

portable light weight chemiluminescent lighting device 
having all chemical components therein and in which 
the light is displayed. 
A further object is to provide a chemiluminescent 

lighting device which is inexpensive to make, easy to 
activate, dependable, lightweight and highly effective. 

These and other objects of the invention will become 
apparent as the description thereof proceeds. 
This invention comprises a device for the storage and 

subsequent admixture and display of a simple multi 
component chemiluminescent system. The device con 
sists essentially of a ?uid-pliable substrate member with 
an array of frangible closed-pore matrices thereon con 
taining potentially reactant chemiluminescent sub» 
stances encapsulated within the frangible closed-pore 
matrices. The member is so adapted to means as to be 
in?atable. By a member that is ?uid-pliable is meant, 
a member that is in?atable and/or extentable by gas or 
liquid. Upon its maximum in?ation the frangible 
closed-pore matrices rupture simultaneously releasing 
the chemiluminescent compounds quantitatively to 
react with one another as a captive luminous film at the 
interstices of the ?uid-pliable member frangible closed 
pore matrix surface and a diametrically interfacing sur 
face contiguous thereto. 
Rupture is achieved by interfacial pressure of one 

surface against another and/or maximum extension, at 
the point of the matrices expansion limit. The reactant 
holding matrices may be composed of materials such as 
polyurethane or polystryrene foam (which have poor 
mechanical properties in tension) or a frangible latex 
film. The substrate upon which the matrices are dis 
posed may be composed of a synthetic resin or ?ber 

“that is in?atable and/or extendable which may be either 
translucent or opaque. 
Such member may be multiplied so as to consist es 

sentially of a ?uid-pliable two-ply enclosed member 
with an array of frangible closed-pore matrices on dia 
metrically interfacing surfaces of the two-ply member. 
Such member may be of a pneumatically in?atable de 
sign of varying size, shape and color. 
The ?uid-pliable two-ply member may be designed so 

as to assume a spherical form upon inflation. However, 
many varying forms are possible by well known meth 
ods by those skilled in the art. It is the illumination of 
voluminous forms by non-electrical and non 
?uorescent means where the novelty of this invention 
rises above the prior art heretofore not achieved. 
In?ation may be accomplished by blowing in air from 

the lungs or attaching a container of compressed air or 
other gas or liquid. The device may be air or water 
bouyant or subject to gravity. _ 
The ?uid-pliable two-ply enclosed member supra 

may be designed to in?ate and assume a predetermined 
form or that of some other hollow form. It may be uti 
lized to ?ll a light permeable rigid hollow structure so 
as to conform to its geometry and upon maximum in?a 
tion emit chemiluminescent light to embue the form 
with light. 
A multi-component chemical lighting system may be 

accomplished by incorporating many of such ?uid 
pliable two-ply enclosed members into one system one 

' within another where each member is in?atable in se 
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4 
ries. In this manner, greater duration of chemilumi 
nescent light may be achieved. Such means of in?ation 
in series can be easily accomplished by one skilled in 
the art. 

Additionally, a ?uid-pliable three-ply enclosed mem 
ber may be effectuated wherein a diffusion membrane 
may be used to separate the chemiluminescent compo 
nents rather than matrices whereupon extension of said 
member causes the diffusion membrane to become per 
meable by the chemiluminescent components with in 
teraction and emission of visible light. 
These and other objects and advantages of the inven 

tion will be more fully set forth in the following specifi 
cation and claims considered in connection with the at~ 
tached drawings to which they relate. 

In the drawings: 
FIGS. 1 to 3 show cross-sections in part of in?atable 

devices. 
FIGS. 4 and 7 show cross-sectional views of in?ated 

baloon shaped devices. 
FIG. 5 shows a device which may contain that of 

FIGS. 4 and 7. 
FIG. 6 shows an in?atable device in the shape of a 

life-preserver. 
FIGS. 8 and 9 show a device having a multiple chemi 

luminescent elements. 
FIG. 1, member A, is a cross-sectional view ofa por 

tion of the member. Identi?cation of its construction 
consists essentially of a ?uid-pliable member I and 2 
when enclosed and formed to a specific design, such as, 
that illustrated by FIG. 4. Reference numbers 3 and 4 
show the array of frangible closed-pore matrices on the 
diametrically interfacing surfaces of the ?uid-pliable 
member--it is an inherent partof member A. The prac 
tical utilization of member A is illustrated and not lim 
ited to the voluminous design in FIG. 4. Graphical 
drawing symbol N represents any conventional element 
appropriate as an in?ating neck and means for prevent 
ing escape of ?uid therefrom. FIG. 4 also shows the use 
of a second member contained therein. Extending the 
concept, FIG. 8 illustrates many such members, one 
within another, connected to means N wherein each 
member may be in?ated in series to prolong the lumi 
nous life of the device. An example of an element ap‘ 
propriate as an in?ating neck or nozzle and means for 
preventing escape of ?uid therefrom is illustrated by 
FIG. 8 and more speci?cally with respect to construc 
tion by FIG. 9. X and Y elements when unwrapped il 
lustrate symbol N and contain thereon apertures for the 
passage of ?uid therethrough. X is an outer stationary 
element and Y an inner movable element. By twising 
nozzle 10 the Y element rotates clockwise within X 
whereby each member may be, in?ated in series or in 
combination. Aperture 8 has a valve to prevent the es 
cape of ?uid through the tube allowing ?uid in and 
locking under the outward ?ow of internal pressure. 
Reference numeral 11, FIG. 8, illustrates the use of ei 
ther member A, FIG. 1, or member C, FIG. 3 or both 
such members or combinations thereof. Said members 
are attached by ?uid-tight means to the proper outer 
stationary position on element X. 
FIG. 2 illustrates a cross-section of a portion of a pli 

able substrate member 1 with an array of frangible 
closed-pore matrices 3 thereon contiguous to diametri 
cally interfacing translucent surface 5 which is not sub 
stantially ?uid-pliable. 'Said surface is a part of a larger 
form e.g., a container. 
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FIG. 3 illustrates a cross-sectional view of a portion 
of a ?uid pliable three-ply enclosed member wherein 6 
is a diffusion membrane and the cavities between 1 and 
6, 6 and 2, contain chemluminescent substances which 
upon mixture interact with the emission of luminous 
light. 
FIG. 5 illustrates a hollow sphere with a plurality of 

ports within which the device such as in FIG. 4 or 7 
may be in?ated. The hollow sphere may or may not be 
subject to gravity or buoyant. 
FIG. 6 illustrates a translucent life preserver within 

which a ?uid-pliable member such as in FIG. 4 or 7 
may be in?ated in an emergency at sea, where it may 
be easily seen from afar in darkness. 
While I have disclosed various speci?c embodiments 

of the invention, it will be apparent that the invention 
is not limited to these embodiments, but may include 
other variations of an in?atable chemiluminescent de 
vice. 

1 claim: 
1. A chemiluminescent light device for activating 

chemiluminescent substances to a useful luminescent 
body comprising, in combination: 

a. an enclosed ?uid-pliable substrate member having 
an inner and outer surface 

b. an array of frangible closed-pore matrices on the 
inner surface of said enclosed ?uid-pliable sub 
strate member, 

0. potentially reactant chemiluminescent substances 
encapsulated within each of said frangible closed 
pore matrices, 

d. an in?ating neck, said in?ating neck being sealed 
to the periphery of said enclosed ?uid-pliable sub 
strate member, and means for allowing a ?uid to 
enter said enclosed ?uid-pliable substrate member 
for in?ating the same and for rupturing the closed 
pore matrices, said means further preventing es 
cape of ?uid from the enclosed ?uid-pliable sub 
strate member after in?ation. 

2. The device according to claim 1, wherein said 
member is a ?uid-pliable two-ply enclosed member 
with an array of frangible closed-pore matrices on the 
diametrically interfacing inner surfaces of said two-ply 
member, said ?uid-pliable two-ply enclosed member 
having its periphery sealed about the in?ation neck 
thereby forming an outer and inner ply from said two 
ply enclosed member and wherein said inner ply is a 
?uid contiguous member. 

3. The device according to claim 2, wherein said 
outer ply of said two-ply enclosed member is light 
transmittant. 

4. The device according to claim 2, wherein said 
outer ply of said two-ply enclosed member consists of 
an expandable material of lesser surface area than said 
?uid contiguous member. 

5. The device according to claim 2 wherein said outer 
ply of said two-ply enclosed member consists of an ex 
pandable material of lesser expansion coef?cient than 
said ?uid contiguous member. 

6. The device according to claim 2, wherein more 
than one ?uid-pliable two-ply enclosed member, one 
within another, is sealed to said in?ating neck and 
means are provided within said in?ating neck for in?at 
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6 
ing said members in series or in combination for pro 
longing the luminous life of the device or increasing the 
luminosity of the device. 

7. The device according to claim 1 wherein said fran 
gible closed-pore matrices rupture by interfacing pres 
sure simultaneously releasing the chemiluminescent 
substances quantitatively to react with one another as 
a luminous ?lm at the interstices of a diametrically in 
terfacing surface of said frangible closed-pore matrices 
and said ?uid-pliable member. 

8. The device according to claim 1 wherein said fran 
gible closed-pore matrices rupture at a point of maxi 
mum in?ation by extension simultaneously releasing 
the chemiluminescent compounds quantitatively to 
react with one another as a luminous ?lm at the inter 
stices of a diametrically interfacing surface of said fran 
gible closed-pore matrices and said ?uid-pliable mem 
ber. 

9. The device according to claim 2, wherein said 
frangible closed-pore matrices rupture by interfacing 
pressure simultaneously releasing chemiluminescent 
substances quantitatively to react with one another as 
a luminous ?lm captured at the interstices of the dia 
metrically interfacing surfaces of said ?uid-pliable two 
ply enclosed member. 

10. The device according to claim 2, wherein said 
frangible closed-pore matrices rupture at a point of 
maximum in?ation by extension simultaneously releas 
ing the chemiluminescent compounds quantitatively to 
react with one another as a luminous ?lm captured at 
the interstices of the diametrically interfacing surfaces 
of said ?uid-pliable two-ply enclosed member. 

11. The device according to claim 2, wherein both 
plies of said two-ply enclosed member are light 
transmittant. 

12. A chemiluminescent light device for activating 
chemiluminescent substances to a useful luminescent 
body comprising, in combination: a ?uid-pliable three 
ply enclosed member, each ply being spaced from the 
other ply to form a sealed cavity between each ply, said 
?uid-pliable three-ply enclosed member being ordered 
in series, greater than one, each even numbered trans 
lucent ply being of a diffusion-permeable membrane 
and each odd numbered translucent ply being of a non 
permeable membrane, potentially reactant chemilumi 
nescent substances contained within each cavity, an in 
?ating neck, said ?uid-pliable three-ply enclosed mem 
ber being sealed to said in?ating neck, and means 
within said in?ating neck for allowing a ?uid to enter 
said ?uid-pliable three-ply enclosed member for in?at 
ing the same and extending said diffusion-permeable 
membrane in series or in combination for prolonging 
the luminous life of the device or increasing the lumi 
nosity of the device, said means further preventing es 
cape of ?uid from said ?uid-pliable three-ply enclosed 
member after in?ation. 

13. The device according to claim 12, wherein all 
‘plies of said ?uid-pliable three-ply enclosed member 
are light-transmittant except for the inner most ply, 
said inner most ply being an opaque, ?uid contiguous 
member. 

* * * >l‘ * 


